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(54) MAGNETIC MEMORY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To suppress an overshoot occurring to 
a current flowing through write lines and bit lines at the time of 
writing data. 

SOLUTION: At the time of writing data, in the case of consecutively 
switching switch elements connected with write lines WWL1-WWL3, 
and in the case of consecutively switching the switch elements 
connected with bit lines BL1-BL3, each switch element is made to 
overlap for a period before and after it is switched ON. Further, any 
of the switch elements connected with write lines WWL1-WWL3 or 
the switch element connected with a dummy wiring WWL0 is made 
to be always turned on, and/or any of the switch elements 
connected with the bit lines BL1-BL3 or the switch element 
connected with a dummy wiring BL0 is made to be always turned 
on, and in the period before and after switching any switch element, 
each switch element is made to overlap for the period before and 
after the switch is switched ON. 
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xiltffilcfh> lWIB>^ •J-b;u=*«**Lfctt*fl!> 

a*i>&tf na*<»tt**ifc*rE* 1 mi 2©x 

«**itrE««J6tt*^i=:epao-r * y gei-*s 

wisa*<D»#a*«i=tt«**ifciiiHB» i ©x-f 
©x-f -y^-jR^jHjjrtoy**.**^ frtemi -sum* 
©mib**-— /<—• 5 •> ^stsct z&mt? hmn.* 
[»*«2] &s©ii?rE«msftf!t^©T--$«£ 

iA^Btlr. WEttR©^ h*l=»tt*;h.fc1WEJIt2© 
X-f y7*?£M!ttg!)y*X.<&i|$. BiJEfg2©X-f >j» 
^*T-t*t-€ ? *i4<3j->l=**« y »??.«r*a>J«lBl*3l— 
/<— 5 t 1 l~EfS©« 

lf*3S 1 *fci* 2 icE*t©ttft> * 'J Si. 

#a*«i=«at«»-r*«sia»i=tt«**ifc»3a) 
^vftTt, *rE*3©*.-f ?**?-(::is***Lfc 
mi ©s's-ieit^ l, 

«rE»#&**6l::»«**i.fclMB* 1 ©X-f -y^Si^-i: 
tHESM ©*5-Ettl=tS«S*lfc«rE»3©X-f 

tfrtt*i&tf*3©*-r 
L^-rtt^ 1 3SiciEK©ffia> y it. 

©x-f ?f*MJMt < i: ♦t*»A t «l=*>**tT 

^4-t$^at-r*it**4iciBtt©asi> ; Eys 

So 

[»#*6] Hufe«2©X-f •y^JH^SttLTlWEfc: 
«v Htl=«silE*«»-r*«ISIllBI=»*S*Lfc*4©X 

2©^5-E«**L, 

E»2©*£-BI(U=»«**i*:«rIB*3©x-f ^fl 



5 i *^-t*t-f f *LA^>i=<E*«y»it.*ira©j«iBi**— 

r*i*i *i=e«©«ft> * y si. 

©x-f 9?*?<d*i>&< ttt»r4i**4«*i=*>**tr 
i^ci t -r £flt#Ji e i=e«a)ttft > tug 

go 

[»#H8] ifflE»#&*«l=*5l*TjR*lR]l::1JMBJ|S 
1 ©X-f ■y^*^-*«iy«5i.T«i(E*3S^»$.lirE« 
1 ©X-f y**^©«y**i»*©JWH£tt£*i ©* 
5 -E&lr&& $ *tfc MEm 3 ©x -f -v t > 
ic 4' •§> J8 ID * *— i <— 5 v ^ * ■& -5 C t £ If fft «!: f * If 
#JS 4 j&\ t, 6 Olvftifr 1 «icE«©«a> =E 'J SB. 

-r *nt e i=Ett©ttft > ^ y bb. 

[tf*J*1 0] ffiE* 1»WB«ft«ta*T- 
«LT«J*U ffirE»»&*tt£ttSt©£*3ESl::flMft 

l. »«ia©s«iaai=«kyiKrE«*a*»i=3R*iRii= 

l«4«a*i6J;3l=(totl<*wi:t«ifct4. if* 

si A^9©i^-r*t*MiiicE®©Kmy^ygs„ 
mwn] «TE»*a*«*. «rffi«si«ta*^- 

©3R ; f-5US*t;«fe3l=E«*nfcE«©-«B*5:tMCtt 

It. »«»©x-<'y^3l5**«y»ji.*C4:-C«rE»* 
ii^Ic5R^|S]|re3iEA<3it*i* c fe5lw'ECoTt^C4:$ 

i 2 ] urEatsusfit*^©-?-* 

ttS*S»*&**l=»«$*ifc«»©TOE*i 

©x-f y«*-cift**&*Mi=iK:&A 

fc«rE«2©x-< y*x.-ciftt*? h*c:* 

y^So 

[000 1] 

*'jiti:BL. «jRifft*^*fflL^fcjt^y-b 
;u**-r*«ft^ i Ey««icH-*'*. 

[0 0 0 2] 

[fieSE©^^] ai«tt«:<Eif©«tti*l=33l^T. -e©S 

■*-<&«*«fts**4<»&*iri3y. t(Dt^(Dm.%mK 

fit©^-(t*$ffi^Statt; (MRtt ; Magneto-Resistance 
Ratio) tl^Oo «*«fitJt*«*#L^»t Lttt. g 
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*ttSJSta (G M R ; Giant Magneto-Resistance) #$4 
-^JlETvtStUSia (CMR ; Colossal Magneto-Res i sta 
nee) *m*«d&y. C*i&l4-«l=. tt* 
»*fctt« if"*?**. 0»;ll4. Fe. Ni, Co. Gd. 
TbSi;Ztlb©§^, L aXS r 1-XMn Og, LaX 
C a i- X M n Ogfc £<D«^IHb1&fc * 

tt^LTl^o 
[0 0 0 3] fCf. «ft*tt*t»£LT5i«lite**ffl 

»*tt> ^ u 1*. «fli>*y cm ram c^^^>^a 

7^tX^t 'J) ; Magnetic Random Access Memory) 

[0 0 0 4] ifi*£, ga$SA<^to£*tTl''-i>MRAMtf>^ 

fe«LrfcU. JUb^lSj^ilLMCckoT^^^SmSJji 
filtf>^b£&ffi-f 5 Chicly . E«Lfc««*BWHB 

[0005] MRAMffl^^iJ-bJUiLTtt. h>*JU 

R) * 2oa>9Mtttt{*j|-ctt4/£4t&£t-3 h>*;uB 

^iJSia^^ (TMR; Tunnel Magneto-Resistance, fe 
•51M4MTJ ; Magnetic Tunnel Junction) A<. 
ft*tt**b* (MRUs) *«ii.Tj3y. fcoitSMHb 

'J-feJUfcLT. &3fe. 2-3©ffiW«<b«<DIHJI=h>*;U 

Lttfttg. Brt«ibtt£ffiJBLfcj«^'J-te;ufl!>»*, > 
^'J-b^KDfR/JMblcflioT, MRtbAMSTL. 

Htt^Stbxf'J ->x;u-^) <©»»*<fi^*ftif 

fcfL. f$M¥ 1 1 -2 1 3 6 5 0-5§-&$8lwfcl^TI4. 2 

ttfflf -6 c tic <fe y . > ^ y -b ju*«'Hb Ufc»*if * 

oTt. MRit<Dl£T^S#&^^©itta*<Jlll*.& 

■So 

[0006] 0 914. MRAM©> : E l )t;i'7H'©^ 
J$a> -0iJ £ TF-f HI 8S0 T? fe £ „ 

[0007] i@o)^t y-tr;u4. pf^ftfitt lt^se 



^1 1 i=-*S36«8Stt-r* i>7^vx$ 1 2 t^<ix.TLN 

3„ h7^12li, ^&fjlz(4MOS (Metal-Ox 
i de-Semi conductor) HJf-j&bJil lc J: oTSI 

JiliSftTfcy. -E-©teaSl4}Sife$^LTLN-5„ C<7)J:5^ 

chirpy. ^ ^ y -tr;uT U'f £tfj£LT 
0*«^iaicDMrj:$^T. St^|6]CDa£i;^5iJi:iif^Ci:(; 
-f-5<t. m^LtztCDVlt. ^y-tr^TL^fl-fel-f-S 
3?tx 3 5']#<DiIi£jb<^£;h.T^6o #ffrtlCffS|S! 
lzWTSZ>tf"J hJ&B L 1 ~BL 3A<lSltt.H, fcWwi 

\~mj5fa\z.wu.hr>— h'^wL 1 ~wl 3A<isite>4xr 

l4»Jt-*-*ffO)tfv H»lcfla*U h7>vX^ 1 20 

y— M4*tFE;-ti>*ij<D'7— k«i=**w*. 
[0008] 0^5fi^r*^-ro)i4. s-/^ y-b;u^©-r 

— $©§#&^£fT5fc#©»£&^«WWL 1 -WW 

L3T?*y. ca>»#a»tttt, f'jcriic&rtfcftTi* 

Ti~T4lix-fyfS^tLT©l-7>yX$ > 
1 3 I49lw £ fcS^ii^lSWWL 1 ~WWL 3 
*l-5S#i£#-lEl8&T?fe-&. tta*8WWL1~WWL 
3l*5«(Df64|T?#ryjEL. S£&<>'*III£& 1 3*tt*t5 
h7>vX^T1, T4£fcl4T2, T3^5>LTm;Tl 
0K1 4|Cfg^$4x-S 0 h7>vX^T1, T4A<^"> 

£;KTi^B#(::ii0^j5B$fti5] y lzW£2±*i-m%itf%L 

ft. h7>V^$T2, T 3 A<^->^ttr^^B#IZl40 
SBttrEyKfcS&^SttfStft*. ffiot, 

-So 

[00 0 9] 01 014. t'Z'J-bJUmlMl&O—m&Tf;-? 
m^mX'hio 0-CI4. 5U73|S]lc3£^2<l(7)y =E'J-bJV 

[0 0 10] *»i*S*S3 0±lcm : ? 1 ^giMit3 1 mi 

2St/V— ^«S3 3A<iglte>tt. KU-<>MiS3 2S 
t/V-XMHE3 3lcfife^tl-fcMJ§eicfcLNT. y- h&lf 
I34^LT. h^^-^X^ 1 2<D7— K®M^*te 
•5*7— K$^3 5 (0 9lzfelt-5 r 7— KiWL 1 ~WL 3 
lC^f5) tfmtfLZtlTl^&o 0*Lfc<?jr*l4. 2<l(Dh 

7>v^^i 2*«7-xfa3 3£mm?&Mmttei 

Tfcy. C(DJ;5^ h^^v^X^ 1 2^S5cfc5IC H 
III%II3 6. 3 751/3 8A<C<7)lllr♦|6ltf>^^TL^ 
-So HP B 1$6i^K3 814. W=»<»J*4irVCl**. V- 
XMHS3 3I4. 7"7^39^L-C. JHnte«Bl3 6± 

14. ^^-7"4 1 £5>LT. )IMttligi3 8±lC»fiS**L 
fcaRfttaHS^ 1 1 ICTBBI=*«LTLX*. ffim^fitm 
1 1 14. 0* Lfc^Til4. ftNV 1 1 - 2 1 3 6 5 O 
#^*l=tt«**tfcJ:5*» 2»0>M«fl;BI©IBI=* 
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«at£ ii v & & h > *)\,t&m.m £ «i# l tzm&Lo t <d x- & 

•So JfP B 1Sfe!^M3 MFb1^K3 7IC 

^ya : **ti> < fc5ic. «£a^*§4 2 (09i=fcit^>s 

tii^WWL 1 ~WWL 3lC*t(S) *<ft2fi££*VTl'> 
-So PgfrrSffimiffixflHM lP B 1<DfIi££iI£.&cJ:5l:: 

mr B m^K4 3A<»$j$$^rfcy. ffiggitifi 10 

I^f^Hi4 4 91=331+* t* hl£BL 1 ~B 
L3lc^fE) IcJgfSL-T^-So S^l-. (1Fb1S£^4 3 
^t*-> hj£4 4£g? cfc -51=, SiIBI£3fE:fc£llPs1*&3i 

[00 1 1] H9lc^Lfcp £: EU-tr;UTU'ri-fclt'i)> 
^E'J-tr^^cD^— ^(DS^iX^-l*. f-^Jf#at? 

ft&^dKLTfj^K-So #J*.I=E. p'^'J-tr-iUA^a-r-S 

®l::ftLT7k¥fc7->X hffil?£Se££-ti\ -erotic* 
#ii^^l-s ( "Low (O) " " H 

i gh (1) " ) lcfEi:fcStta)S#ji«^m;7it$3SLT 

->x K^ii3iaii±iiroas<b^(n]J5fEic!2^^s^>i^ 

^ij-tr^^^S^jX^-i^ LTI*. 7>X h&l?£#l 

[OO 1 2] *tz. StR£;h.fc*T(Db:-v hf§C:7'->x h 

4i:-€-CDt*-y hgSSat^fcAOX-f'yfiftlt 
©h7>vx? 1 5*<|§:l+ib;fv teaSl-l*. ZomimT- 

v^X^t 1 6A<^lf b*lTL^„ h7>i?X$15, 16 
li. &§?lftlCl±. MOSSfjixtlg h^>vX$ICj:oT 

[0 0 13] C<Defc5fc>^^;U7U-<l::fcl'»T. =& 
t*-y h*§B L 1 ~BL3 0) — iffilCli. m^-iUL^Z 0 
tfWtf-btlTl^o mfrtti L\Bi& 2 0 It. 9-h'SWL 
1 ~WL 3lC«fcoTS«£ftf=*U<D*^ U-feVUrt^-E-CD 

■So h^Vi^X* 1 5, 1 6<D±X$*7 

2&*^vtmtL. ^aiL!2!ss2 otiA^t.mt-rs 



cD$smi=fto-Lvr "o" "1" aH^rfttfietSS?*!. 
rosa^jjg-f So cam^. igfiffiif 1 irots 

[s]K2orti;#fiB-b;u^isi+. ^<D^m±)i-tm%^tK 
m+i i (DgettcD^^ikRLr "o" atf "i" «> 
uT**vr*fcS^£*iJ£-r-So #^-tr;n=i*. mmtsfitm 
^1 1 izfc^TfEiiHiS7i< "o" <Dt$<Dtmmtmmm 

A< "1" t?&-5t^(DtS}Afit<t(D*F B ^JS*JgSt<lA<|g 
5t£4tS.i:5lc-f S. f LT. *BB-fe;ui«ft«tt**- 
1 1 0>MJj\zm%.W.3s. : £%iL. *0>££\z&m-k)l>dLlS 

1 1 ©^(D^iiic^-r-smE^da 

L*. ffi#0>mi±£H:$rf -SCirKcfcoT. #f8Hz;UDjg 

$£*"jsij-ts„ 

[0 0 1 4] 

[fiBJl7t><fi?;*L-<fc?i:-f S>lfg] L**L&*<&. -hizE U 

«t£*aMal8l 4^^S!$-a-i>^T<DXi'-v^^*<^ 
^<Dtt®-Cli. W35E.S1 4frb<Dtt3ii<D,^;|i.SfcA<£:< 
^•Sfc«!)(r-?-(7)m3itlot^±#gc 1 O^m^lxSo * 

^$H»-etNa<tc5cD^*#ac 1 o^ifijt* 

TOS*^fi^T?fe-o>o X-f ^^-jR^CDSf^Sitli, 
X-f ^^m^-A^J^IiMOSM h^>vX*T-fc*il£& 

So 

[0 0 15] -5-<D^m. -T— ' >»*a*-B*lC, S^a-^ 

3S£3rr<t, -f-<DKr B iic^^#ac 1 o^^s^^r-x 

■^s#ii^a^^±i:-5o 
[001 6] *zT-*mno>3mt, : T—$m£&<?i-&f 

[0 0 1 7] 

[«e£fg;*-tSfc<fccD^fS] ±fBgM^Mfi£-r-»bfctf) 
•7 h'j->->xtt(ciea$ttfc1St!icD>^'j*;u«t. 

35^«^-rsfctf)<Dm 1 <dx-< v^mi-nmt. mum 

m 1 ai/f2©^-{ ^fT^^fiitX: LTIS* 
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>i=<t ««g y **.iir&a»ii!ffl * / <— 5 1* -5 

=. t * t# « <h "f « t T' & « o 

[0 0 18] w©*rtl=«t^tf. «ftG>Btattttn*?-f= 
[0 0 1 9] 

L^SB*#BSLTittBJ-rS. fcfc. «T0)i5«£T'(4. 

[0 0 2 0] 1 <DHJg(OmlS) IS 1(4. *fP.E0>H 

31 "T £> £ «B§ffJ IC 0* L tz t. <D T? fe -5 „ 
[002 1] El 1 ICfcl^T, M 1 1 ~M3 3l4#>%y 

•fe;u=«jt6*iri^fi«ft«ft* : f-. 1 4 1 i4«^ii«^ 
VitJfl«>£ftiE*. 1 4 2l4TvX h*3Effla)£*9tE 
3S, C20, C 3 0I4??£#S (ElQI-El^ftTl^ 
S4S1C1 OiHtSH*6«t4#4«) . T1~ 
T4l4X*f y^fft-T-i: LT<D h7>v^, 1 314 

T1-T4 £*-r-5##ii<^[!8&4: L-T<Dffl 1 
rox-f yf-m** 0 WW L 1 1 — 0 WWW L 3 214m 1 

1 3<Di¥ICfcMt&-t*L-£*ia> h^^X 
S T 1 ~T4fW»LTttii^SWWL 1 ~WWL 3 

1 — 0 B L 3 I44=r tf *V h«B L 1 ~- B L 3 (CT ->X h« 
?7S^«$&-r-S.fc«b<7)m2 0>X^ ^fl^-i LT0)X-f -y 
^•*^-T?fcy, *HS£ft^-C(4n£iMOS h5>vX2 
•eflUSLTl**. **Jfi»ffl-ei43t«St* 1 4 1 

SI/1 4 2l4l^i:a3SlHll»1 4fli::&j$$*i.Tl^-5>;b<. 

S3S351 4 1, 1 4 2$^-+L^tLtSltr*at^ *KJ5£ 

iBlDh^^Xni, T2> T3MT4linlM 
OS h^l^X^T-tlJ^ft-Cl^-SA^ *%W<»\-=?> 

z>*$itz*nzmm£*i-?. 00*14 h7>vx$ (t 

1, T3) tfpSMOSh7>v^t^T. h7> 
vXS (T2, T4) A<ni2MOS h ^ >v?X ^ o 



Tt^LV ^CDJi^ttEl 1 l-fcL^T. h^>vX*T1 
&tfT2£$lJ»T-50WWL 1 1 £-f Zmi&lZii: 
-f\ MX^-y^lcPCA*«-^A<A*4*ti>[elS^fiElc 
ftil4J:L^o h7>yXi> T 1 ~T 4;&tfX-< v 

^fft^-0 B L 1 14 h^VvX^lrHS^ft-StOT-tefc 
<. >j"> • ^-^CD^y^^.^^Wr-SX-l' -y^T-fctL 

[0022] ^ssfcff^o&m^y^MT-te, x-<^ 

^IT^WWLI 1ICH i g hOJ/'OUX A<EP»D Z 
<tT* h7^vX5 T 1 tf?t>ZH* h7>vX? T 2 14 
*7tt£&o ibl:X-f7f*f*WWL1 2l=Low 
ro/OUXA<En*D4*i.'SC<!:t? h7>^^ T 3)b<t7$ 
*U h^^vX^T4A<^->i:<cy, ff^tawWL 
1 icEI^SWt+tHiyic^^jX^mjtA^^-So X 
-< -yfi^iliWWL 1 1 I" L o w0)A;UXA<Ep}jD£*U 
X-f 'yft^iiWWL 1 2ICH i g hCD/^UX7b<EPJ!in£ 

K7>vX$T2SlfT3A<t>$*l. 
X$ T 1 4tt*7ttj:&<DT'. *#JX^$tWWL 

1 f=E*B#ft@y(cS#&^S3Sa<3K:h.£>. 
[0 0 2 3] *fc. X-f V=f-mi-<t> BLltfHighfl) 

M^uxiCck y^->4*t-5<t. t*-v hm.B l i icEi*aE?D 

[0 0 2 4] 0IJX.I4. ^miStam^MI 1 -^(D^-^m 

K^B L 1 IcTvX hS3^tA<3it^^Tt^•S)F B 1lc. «#JX<^ 
IgWWL 1 l=##&*W3fcA<#*&*ttlci£Cfcia!*l=: 
Sit-To *f=. *W«»l=*Jl^-CttJR*lRll=»#a*-«a£ 

( "O" Sfcl4 "1" ) Ict&CfclSttrom^ii^aSitCD 
iRlfc* It ^ 9K L T t, J: l^c 

[0 0 2 5] JilTI-. Ell l-^LfclSm^^'J^ai-fc 
lt^7 ; -'S^S#j^^B#a»i!Jf^l-•^L^rEI 2(D? -f A^A» 
- h^^LTlttBJ-ri,,, KiT-CI4. lilgft^M 1 
11: "H i gh (1) " ©t 1 — S^t^T. 
ffimffifct^M2 2lr "Low (0) " ©f-^ftt 
att,0)i LTStW-T-So ^Cfc. El 2 14, -x— 
^B#IC ^^^^^5fe|c^*4l+fc^l-Tv-X ha 

o 

[0 0 2 6] g^Dlc. SUgiSfTM 1 1 irT— ^ 

X^f '^t^^WWL 1 1 , 0WWL12 

M1 11: W H i gh (D " <D^—$ ^S^^trfr^. 
^ott^MiwwL i f^a^Btftigy izs^ix^a 

»*<3fc*i*IHIi::* X^^fi? *BL 1 ^txatl: 
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KfE S#&<^m,^li^:£ftlcSlrtJ0y#*T3St 
4xXl^&0)T'. S^&^fit ("High (1) " Sfcli 
"Low (O) " ) UJfcCfcSttroS^&^m^Sfrft. 

TM1 2|c "Low (o) " $m£&t;tzih. 

7f S?^ WW L 2 2 |C L o w©/^X 0 WW 
L 2 1 (CliH i g h<D/^UX;!i<EPSQ£:h.<5>C «tTrS£-& 
»gWW L 2 H^SB^tflHl ij l::*£&*«^A<3ii;h,T 
U-Sfcllc. X-Y •yft?-* B L 1 £1+7 ->X KS 

[0 0 2 7] LfrL&tfio, ^*0±fS<7)lS^-ei4. B# 

ajt 2i-fctNT«gfe(DS#a,^0x>r ^ft^isi 

6<llc«iy«x.i)^ic. m33i[e)8&l 4tfJii^lwwL 
1 ~WWL 3 JgiJt^T.'f -v^^OJ^rA^^tt 

[0 0 2 8] -E-CT*. **Jgff$^IC*StNTI±. 011^ 

^mT^a^6*II=^y^^-i)B$ir. X-f -y^iH^ti.-? 1 
;h.#:>f- y #^.fI^W«FBl$7t--A-7 
i*&Z\tT'. tlEIBl 4tfSMgWWL1~WW 

l 3 sjiist^x^ ^^^ro^TA^T'ttffiic^y 

[0 0 2 9] mt^Wlcl*. X-f-yfI?(/iWWL12fr 

t>x^ 'yfi^^wwL 2 1 -^a>iiigie<)&9jyg*Bf 

IC. X-f 'yflT^WWL 1 2ICH i g h(D/^UX£EP 

»p-r-s>-S"r s>y£ 1 2^i_-r*f>L. x-c -y^nH^w 

WL 2 1 ICH i g h<D/<)l,X£WtiaT&5-4 5>-5>*£B# 

* >i- <c y if * Buaroguiy] / <- 5 * -y-r 

[OO 3 0] Ca>£-5I=, stSKDS^a^nuDx-f •;/^ 
3itT£3^jSlttl::^2]yfi*..^>B#l::. x-f-vffmf^i 
it* > \z u. s«i y e hU*<d» m $ / <— 5 v 1 £ t>- 

SCtlCcfcy. X^vff^-^WWLI 1-0WWL3 

2a>±TA<^-7«^ic/d:y §£#fic 2 oicm^A^W 
£ ft £ c <t AMI S#5A^B#ir#^ii^« 

aic**-*-**— /<— >a.— h*hi 2icjFf ^ai-jtp 

[00 3 1] fcjS. g!2lC^Lfr0i]T-li. «§fe<7)S#ji 



t«lc^LT^t+lHiyic3it*t-5*3SA< "High (1) " 

t lti^-sa^ -e^i±^a:9i^-5tror-fcy*Bj$fflSro 

*$Ntlc|lg5££;h.&^ 0 0j*B#it@yi-a3K*<3£ 
*tfcB#ir "Low (0) " £«£iit;«tJ£-t?&oTt,& 

Co 

[0032] mz<omm<Dmm) ±i$Lfcmiron8s 
i<DS 1 a>x>f *^**-£iuwai y ^sb^ic^-ot^ y 
iz u stjj y g^fi^rofiaFsi / •> it&Wift 

«£&<^K#£5fclcf§££l±fc&l::7->X h& 

ilflJ. EI3(D$-f A^-V— h-IC*-T«fc5ir, ftttO) 
t* 2 05 X -f •> ?m=f-£\mX® y g*. -SBtlc-*- 

y g^.B?r^i-fc^r 2 <7)x-< -v^^ 

*>< * > i = u y « * m & <z> m m t * - / < - 9 v -J $ # 

is^fft. B#sijt 1 -t?e-> h^KDx-Y <v^^T^astM 

l-tJ)y#^-SIS(-, Hi Icfcl+-S«^[5JK1 4irt*-> h 
ii^Utl.X'fvfSTi/iBL 1 ~(/iBL3©i 
TA<7f-7tt^lr^cy@ 1 |:iiF(»f±gic 3 0lcm# 

|C^Lfc«fe5ICT->X h«3S0)a»l=*— /<— h 

[0 0 3 3] ^-C-C, *HJ£ft$^l-33L>-CI*. 011-jF 

^*^^^MI-«jy^^^^lc. x^-v^SH 1 ^*!.^ 

vaiaiKi 4<t e-v h*f«t^f^^-a-*x 

ftilC 3 0 icm^A^S^^x-S) - t ^IslS-T -5 C i: 

^ra^tDi^Hi: $^.f-T->x hmsitro^-— v^— h 

[0 0 3 4] ft^WICl*. X-fvfS^^BL 1 A^^,X 

-<'yfi^*BL2^yf^i: > X-f^^*^-0 
BL 1 ^^iC-f-S^S^-^BtlilJt I^ICT^L. 
x-Y v^mi-d) B L 2 £*>l--r-i>* -f S >7$mM t 
1 Bui3-rt.^-cticj:y. ;w??*?*4v?*i* t 3j-:' 

-S„ S3li, ffimtStil^MI 1, M2 2^ft 

fjl'HIgh'. "Low" <D^-^$IH^S#iitr 

[0035] zaj.fe-pir. t*-v hlta>x-r >y^*T$-^ 
^Mic«jyg^SB#ic, x-f 4i^4-x= 
ttfttt U IB**- ^$1+^) C «t I- 

J:y, X-T f f 0 B L 1 ~ 0 B L 3©itA<t7tt 

si-^f yi±iic 3 oizm.tttfft.'g.zti&^ttimm 
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[0 0 3 6] &fc. S3lC*LfcWT*l*. *3jy!fx.iifl& 

[oo3 7] (m3<z>mmmm) eki4. *^bj©sij 

[0 0 3 8] @4lC^-rmm^ ; EUSSI*. El 1 L 
fctSm^^'J^Birit^LT. % 3 0>X^ 9f*?i L 
TX-Y 'yfff^WWLO $^-LT^*Sit3S 1 4 1 Icjg 
^ft-SJI 1 CD^5— Efg£ LTOT^S— E^WWL O 
<h. $4©^-f -Vf 1^ i Lt(0^^-yf I? * B L O 
^^-LrSm3S3I1 4 2lc}gl^$*t^m2<?)^5-i2^ 
£ Ltffl^S — lEfHB LOt %EeS.lt tz&tf^fe l ) * **l 
J*m-©«J*l4H«-CfcS. fc*>\ ^5-S^WWLO& 
U^S— 1HJ&B LOI4, ^^E'JHzJ^iES^^fcflliSJil 
HOm&WO. ?=.— lEifcgWWL OM5f5~ ISt&B L 

m-mmt&o zcd^s— ie^wwl oi*.. x-r-v^* 

fi^WWLOCH i g hCD/^UX^EnilD^"-5i:^l _ >i:'ti: 
y (nlMOS h7>vX5) 0^T^(S]©— 

[0 0 3 9] ±»Lfc*1*tf*2<D*JS»»-CI4, « 

-f -v * * w £ r a< * y « tt i = * -6 c i £ m s l r i » « 
i4«siassi 4 ttta^tsftfts-s^x-f v^m 

T-l4±T^-7ttSlc/j:oTfc y s *<D»!IHI41£S&<©»# 

&*«a>X'f y^iu^ *a«fl«ii=«iy n*.<s>a#4. y tl4 

-SAMCfil^ -E-CDf-to. $ £ I-:*— /\*— ->o.— h £Jf|]J± 

sat- **£i+-ci*<e< » t 1 — >»*a*»f*36<ff5b*fc 

[0040] ^-cit*. *HJ6ff$Si^*5^ri4. Etsro* 

<t£}£iBt£-fc!:&:£T0>X-r -v^m^ (^USSM-feltS 
h^v^X* T 1 , T3) *<±T:t 7 1 #5 — 
Elft WW L0lcft«* hSX^f '^*WWLOJt>$ 
tt^4iiC 2 0(Dlli$^Scm$-t+TS#tB-rc<i:lC 
4y, S4§iC2 Olz»^A<?Em$4x^Ci:$lH)S-r 

b L0ft>$tti4fic 3 oa>a^£Stm$ 

i±Tffl#t±i-rci:lrJ:y. f4tIC3 Olc*«A<*« 



fil'High". "L o w" CDT-'S' $HUR«$&t,* 
[004 1] ^{*lfllcl4, §£#*C 2 oic*«jb<a* 
SSI 4ir^m^$1+-5^'C(DX'f -v^^^A^T^-^tt 

14. KSIt OT?X^-yf^(>WWLOSX-f 7^1? 

0 ww l i 1 icjiiatfjic-tajy If * *«it s 

i=attMK«y»x.*»i^ x-f •yft^^wwLo- 

0WWL 3 2fl)ttA<t7^ilC)S J^fl^SStlio 
[0 0 4 2] t<Dtz£>. X-f ^flfijWWL Ofr£>X 
-fvflfi/iWWLI 1 -^(DS^M^yj yg^.B*|C % X 

o^lc-re>L. x-f'yf!f*wwLi 1 

^■y 5>->"$b#^ij t njic-rt>-f cti^cfcy. x-r-^^ 

-77^«M. p]*Sl-. X-f7f*i L ^WWL2 
2*^X'< 'vfS^^WWL 0^(D3lSW^«jy#X.B# 

(DMffl&J-— /■?— ^y^tt-Cl^. X-f-y^* 
f0WWL1 1 ~0WWL 2 2CD3fiStM^«jy ^^.B#(C 

/^-^ •> ^»iiiij*iait«»»f*i=oL^r(4H 2 1 n« 

[0043] z^icfey. 5 ? -^«#^<?fA^T^rL> 
^L^^r B i*^T : -^»^^^iBfef^i-&fcy^ «a 

@»1 4 t»#ii^i:^^^-a--S)X-1'^5 i m^©^: 

«^a3itic^-r-S)7t-— a— v-i— t-^gi i 2ic*-r*-5 

|rpi±-e^-So 
[0 0 4 4] ^fc. HSOSIffi^SllCfcL^Ttt^— 5!$- 

^^L^fLN^-pX^-v^tf.WWLO^^X-L. ^l-«5it 

m<Dmifi : £V(i)Wwi.o$:7t-7&.mtL. ttfii-^-— ^ 

- =j V PS Z IS 1 1 tt A< f> > # T C 2 O IC 

WJ±T'£-So Cttl-^ys ^ic-?*^^ KI=«atS3!EL« 

[0 0 4 5] lf*fe§»C 3 Oir«^A<3E®$^-5 

Ci:*liar«Mf*l=HL» h*i:«3BlHl»l 4* 

S— iSSiB L OIC^^Ftl^X'T B LO?t>* 

-t»-Cl^£>o fcfiL, Z(D^^T*I4, B#£i| t 2t^7f 

I?«*BLO^-f-yf«f(iiBLl irs«Mi=«jye 
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^m* ^BLo^-fv =f-m=f- <t> b l 2 y 

H*.4fg. JttfBMBlt 6-CX-f -U^m^d) BL2^-< 
•V^llff <£B L Olc3$S6<)lcS)y#*.4B5H-. 7.4 vf- 
B L O ~ <t> B L 3 <J)±Xtf*Z>#.m~ti.%>&sT%tf 

[0 0 4 6] ^(DtzHi. X-f'^ft^BLO^bM 

*T-0BLo^^-7ir-r^^^5>^*$B#sijt zm~-r 

b#sij t 2H5i--re»-rc,i:ic«fcy. 

a** > t «t 4 « y * M^ro^ m $ a— / < - 5 -v ^ * * 

f <t> B L CMDji&fi*lfcS)y§*.B** ^-vf^^B 

Lo^bx-f -;fS»0B l 2^a>5iiSMt£<sjy#;L 

B#. X'f -yf B L 2fr bX-f 'yff^ ^ B L 

[0047] C*l|Zj:y, X^f'yfff^BLO-^B 

L 3©lvr:K**<ttlc*>tt»l=tty. fi§iC3 0 
KTvX KSSitlc^^-r-S)^— /<-: >a-h?H 2lc 
[0 0 4 8] El 5 l-jK-ftfJ-Cli. ttjy©*.fiHfc<o 

x-r •v5 i m : f : -?-^ ; e : +tA^>i-^^^r B i^ii^<bt,-rp. 

[0049] s^&^SS&tf if-v hj£(7>iS57ja>fF 
±#S(::1iwA<3t»£ft4::<i:£IIlgLT^4;!><. S# 

[0050] £*>i-. meizTH-rmm^miz-Di^x^ 
fa.^i-fcurs:5S^35i^iniic-e]y^^.rsitl-^. m*. 

l£B#£iJ t 1 Icfcl^T. m 1 <D#Z— IBIfOTX-f 
0WWL 0 £B#£lJ t 1 WMatl-fcl^T*— /<— ^-y^JtS 

r B i£f&i+T;f>£*!-Ti^4/£-i?&4o *e>ic. b#sij t 7 

[00 5 1] Z*t|cj;y % |5]-S^JX^Ic55l73lp]rom 
35 £ 3£T 7 T* . *3t £ y fi * -5 KM I L tzM& 
@g§1 4i:*^JX^i:^m^$#i)X'f 
T*:7#!glcfc4C<fcj!><®j^;h.4fc#>. S#ii<^B#lc 
S#a^tl3ill-S§£t"4:*— A— <>i— h$i1 Zlzm 
-r«t7l-WEET*^-5«, H*£*VT:ufcl*A<S3SEa> 
«jygK.B£|::*;i,*TX-< 7flf0WWL 1 

i*. h7^x$Ti, T3i*#ir^->tt^i:'syi^m 



Olcm^A < 3tm$ : tt^C<!:A<#^b.+l.^A<. ^OTli^lc 
fcl^TtS 6 G>n&MB<» «fc y SX-BiJ&l-fc^T 

Wi-CD? 5 -E^fflX-f ^flf*WW L 0 £:* 

*c 2 oicmm^msfts - 1 £®&-t?#4o 

[0 0 5 2] ±taa>!&fEli. @4(D<fe5l-— TjlSjlCtD.*- 
S35A<3fL^-5f S-IBfSWWLOOTftfryiC 3573(6)1- 
y S 7L L T «3t £ 3£ -T :i T* £ 4 * 5 -E* WW L 
0 £f£ltfcS7 icjjVf ffltg> ^ 'JSMt?t?7 7 d<h*<T- 
#4* 070^5- SH^WWL OliteO># Is] 
tf 0?«#&.*-lHl8g 1 3 5-5>LTm31IelKl 4l-f£J»£ 
*U X-< ^fi?((iWWL0 1 ICH i g h<D/*;UX. X 
-f 7fi ; f(iiWWL 0 2ICL o w0>/<,>UX£EPJ!)D$-t»-4 
<t. h5^i?X$T1, T 473<>J->lC^y % X-f->^* 

o 1 i-L o w«D/<;ux. x-< v^m^&ww 

LO 2ICH i g h(D/^l/X^Epjjn^1i--5C tT*, 
yX?T2, T 3A^>lC^y^*gac 2 0lC3tm$ 

*tf-S35£J&mr-#4o 

[0 0 5 3] ^iC^LfcffifL^'J^SI-fc^TilB 
•yfif^WWLOl, (JWWL0 2©Uf^AM;H I 

^ft*** > t <t 4*0 y g^. W ^(D^Fb^^— / <— 5 ^ 

*-y-+iiia<. ^-<Dffii*±iB<x)!fifftHi$r*fe4 t , 

[0 0 5 4] ^fc, a7|C^Lfcma> ; E , Jg«l-^5t^ 

HlfM±-tfE.kl^f§T-$)4o ■T'S^*.. mailelE&1 4tf 
£fgm£-fc!-4X-< ^^*^A<^T^-7tt^lc 
fe4^l". ^;-E8WWL 0lcJf^$^i4X-<^^* 
?0WWLOlCH i g hW/^;UX^ffl*DLTJj->$-t+, 
m3g@!^1 4tf^ hf!l<t£&fS:*-fe!--5x-C v^-m^tf 
±T^-^tt®lcfe4ftl-l*. ^5-iH^B L Olr&g!£ 
tl4X^f -v^^T-^ B L OICH i g hCD/\°^x^EnJtinL 

TLm'&ommz*- ^-^^zf$a:HiiB:< . x-r 

if i<tB L 1 ~0 B L 3roSScWd:^y#^.^l-^-— 
4o 

[0 0 5 5] Ja-hlttB^LT^fc^fiEl*. »*a*«36«1 
OCD^mSiiail-^-X-f 'V^*f^5>LTSgt$tL, =&X 

■otztiK S8lr^-rd:5lc«^(DSm55t;1l-cfey#S^ 

I*. 4^>tf>S«3ii3£l 5 1 ~ 1 5 4ICJ; y###a*-tt 
WWL 1 ~WWL 3IC3R7jlS]lcS35^g1t-rflSijE^^Lr 
L J , §t#M«WW L 1 -WW L 3 lcH*J5B#ftl3 
y 3!f*-«#l*. £tt3UR 15 1. 1 5 4 ICJ: y 

mSfL^SfiL. tUMiWWL 1 -WWL 3 



(9) 



Hlfffi 2 003-1 23464 



f+0 U l=*at*St-t«*l*» 1 5 2. 1 5 3 ic 

* yiStXt. &*>\ SS5St31 15 1, 152t$l 

15 3. 1 5 4t£. mtmffiiBl&PHzmitTl^X 

[00 5 6] Ja±IKBJLT#fc1«J5£l*. 
[0 0 5 7] 

AiMftoMii**— /<— 5v^4**cti=*y, *» 

[0 0 5 8] ftfta«$&*tt£tt9llB£$tt 

***fc*1i-**-f **JIW!>l*f*i* 
^*^©«y»*.m«i=*Hvc, x-f7fl»t<ifili 

* c <t ic j: y , x-< -7^mToa«tW«ftj] y »*.B*J2irt 

[0 0 5 9] $tz* P-OT»#jX^-$SlCfcLNTS;Jit^^ 

/<— 9 'V ^JNn^ttltTff 1 CD^S-IESSKDXY 
^^^->$-t±SCi:lz«fey , m3SO)3it^-S5fe^tt$S-r-S 



srr c«t *<r- * « t => am o 

[HiE<DflRJ|L&iB91] 

[HI.] *^(DSS£(D-^®CDffim> ; Eyg«CDffiJiE 

[02] i i i-^L/i&m* ^ygmi-fcit 

[i3] i i ic^LfcfflEg.p'^y^Mi-fcMti)*^^ 

•5. 

[H4] ^flemonosiifi^flBottft^^uttaa)^ 
£*-tiT*fc-s>o 

[15] H4lr*Lf=ffltm> ; E , J^SI-fclt^*^ji^ 

[16] i4ic^Lfcffi^^y3£«i~fciT 

[17] *^B^©Jf,|z9JOHffi^^©iSmp'^U^M 
(D^fiE^^-ri-^fe-5 = 

[is] *^B^ro^ fjicsijonas^fficDiam^ ugi 

[19] MRAM<D>^y-fe;U7W<EM#<$0>— ' #]£* 

[110] y^U^;U(D^j£(D-0iJ£;F-f BrSlT-fo 
*. 

[ni] ft*<Dmm.* : E<jmmiztsHz&£&ft.m<D 

[H2] *^B^(Dia^>^ugMicfcit^m#^B# 
<d/ ^uxmatse^ro-fifl £ it* & -& „ 

M 1 1 ~M 3 3 HSKffitaSl^ 
1 4 1, 142, 151-154 
WW L 1 ~WWI_ 3 
B L 1 ~B L 3 t'-y hi 

</)WWL 1 1 — 0WWWL 3 2 X-< -y^^f- 
0BL1-0BL3 X^-yfif 
T1~T4 h7>vX$ 
C2 0, C3 0 ^±§fi 
WWLO 5 — 

0WWLO, 0WWLO1, 0WWWLO2 

BL0 ^'5— iBH 
</>BL0 ^'f 'yff? 
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[15] 



4> WWL11 
$ WWL12 

<}> WWL21 
4> WWL22 
<i> WWLO 



<*>BL1 



*BL2 



0 BLO 



to 



it J *- ■<— 



! i ! 



K — »J < — »> 



H 



5f— 

77'/ 



^ * 



* * 



tl t2 (3 t4 t5 



t6 17 



1777 



t8 



[07] 



A4 
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0 WWL1 1 
tf> WWL12 
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t3 t4 15 



t6 17 
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